[Induction of direct antimicrobial activity through mammalian toll-like receptors].
Drosophila, the toll gene controls a powerful innate defense system against bacteria and fungi. Conserved through evolution, the mammalian innate immune system retains a family of homologous Toll-like receptors (TLRs) that are activated by microbial ligands to release cytokines that instruct the adaptive immune responses. Here we show that TLR2 activation leads to killing of intracellular Mycobacterium (M.) tuberculosis in both mouse and human macrophages. In mouse macrophages, bacterial lipoprotein activation of TLR2 leads to a nitric oxide-dependent killing of intracellular tubercle bacilli. In human monocytes and alveolar macrophages, bacterial lipoproteins similarly activated TLR2 to kill intracellular M. tuberculosis, however by an antimicrobial pathway that is nitric oxide independent. TLR2+CD14+CD68+ macrophages were detected in human lesions of tuberculous lymphadenitis within granulomas and surrounding foci of necrosis. These data provide evidence that mammalian TLRs have retained not only the structural features of Drosophila Toll that allow them to respond to microbial ligands, but also the ability directly to activate antimicrobial effector pathways at the site of infection.